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In the crystal structure of the title molecular salt, 
C2iH 15 FN02 + CF3S03 _ H 2 0, the cations form inversion 
dimers through n-n interactions between the acridine ring 
systems. These dimers are linked via C— H- ■ O and C— F- ■ -it 
interactions to adjacent anions, and by C— H- ■ -it and C— 
F- ■ -it interactions to neighbouring cations. The water mol- 
ecule links two sites of the cation by C— H- ■ O interactions 
and two adjacent anions by O— H- ■ O hydrogen bonds. The 
mean planes of the acridine and benzene ring systems are 
oriented at a dihedral angle of 15.1 (1)°. The carboxyl group is 
twisted at an angle of 84.5 (1)° relative to the acridine 
skeleton. The mean planes of the acridine ring systems are 
parallel in the crystal. 

Related literature 

For general background to the chemiluminogenic features of 
9-phenoxycarbonyl-10-methylacridinium trifluoromethane- 
sulfonates, see: King et al. (2007); Krzymiriski et al. (2011); 
Roda et al. (2003). For related structures, see: Trzybiriski et al. 
(2010). For intermolecular interactions, see: Aakeroy et al. 
(1992); Dorn et al. (2005); Hunter et al. (2001); Novoa et al. 
(2006); Takahashi et al. (2001). For the synthesis, see: Sato 
(1996); Trzybiriski et al. (2010). 




Experimental 

Crystal data 

C2iH 15 FN02 + CF 3 03S"H 2 0 

M, = 499.44 

Triclinic, PI 

a = 9.5144 (10) A 

b = 11.5654 (11) A 

c = 11.9680 (12) A 

a = 109.975 (9)° 

P = 97.838 (8)° 

Data collection 

Oxford Gemini R Ultra Ruby CCD 

diffractometer 
9148 measured reflections 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.129 
5 = 0.81 
3769 reflections 
314 parameters 
3 restraints 



0.051 



y = 113.197 (9)° 
V = 1080.3 (2) A 3 
Z = 2 

Mo Ka radiation 
jU = 0.23 mm -1 
T = 295 K 

0.40 x 0.15 x 0.10 mm 



3769 independent reflections 
1647 reflections with / > 2o(I) 
R iM = 0.050 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.27 e A~ 3 

Ap^ = -0.28 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 
Cg4 is the centroid of the C18-C23 ring. 



D-H-A 


D-H 


H--A 


D--A 


D-H-A 


OIW-HIW- ■ 029' 


0.85 (3) 


2.24 (3) 


3.071 (5) 


172 (4) 


01W-H2W- ■ 028 


0.89 (3) 


1.99 (3) 


2.873 (5) 


176 (8) 


Cl-Hl-OlW 


0.93 


2.51 


3.365 (7) 


152 


C3-H3- ■ 029" 


0.93 


2.60 


3.298 (5) 


133 


C19-H19-01W 


0.93 


2.60 


3.415 (7) 


145 


C25-H25/t---027 iu 


0.96 


2.53 


3.424 (5) 


155 


C25-H25C-Cg4 u 


0.96 


2.64 


3.527 (4) 


154 


Symmetry codes: (i) — x, 


-y + 1. — z -f 


1; (ii) x+l,y, z; 


(iii) x + l,y, Z - 


- 1. 



Table 2 

C— F- ■ -n interactions (A,°). 

Cgl. Cg2 and Cg3 are the centroids of the C9/N10/C11-C14, C1-C4/C11/C12 
and C5-C8/C13/C14 rings, respectively. 



CF,S07 • H 2 0 



X I 


./ 


I- -J 


X-J 


X-I- ■ J 


C20 F24 


Cg2 iv 


3.743 (3) 


4.139 (5) 


97.6 (2) 


C20 F24 


Cg2 v 


3.854 (4) 


4.188 (5) 


94.9 (3) 


C30 F31 


Cgl" 


3.665 (4) 


4.519 (6) 


123.6 (3) 


C30 F31 


Cg3 v 


3.910 (4) 


4.049 (6) 


86.7 (3) 


C30 F33 


Cg3" 


3.654 (4) 


4.049 (6) 


97.7 (3) 


Symmetry codes: l 


iv) x — 1, y, z; (v) 


-x +l,-y + 2, 


-z + 1. 




Table 3 










71-71 interactions (A,°). 








Cgl, Cg2 and Cg3 are as defined in Table 2. Cgl- 


■ ■ CgJ is the distance between 


ring centroids. The dihedral angle is that between the planes of the rings / and 


J. Cg/ Perp is the perpendicular distance of Cgl from ring J. CgI oascl is the 


distance between Cgl and the perpendicular projection of CgJ on ring /. 


/ J 


Cgl- ■ CgJ 


Dihedral angle 


Cg/perp 


Q^Offset 


1 1" 


3.990 (2) 


0 


3.591 (2) 


1.739 (2) 


1 3" 


3.645 (2) 


2.08 (17) 


3.557 (2) 


0.796 (2) 


2 3" 


3.907 (2) 


3.85 (19) 


3.431 (2) 


1.863 (2) 


3 l ri 


3.645 (2) 


2.08 (17) 


3.546 (2) 


0.844 (2) 


3 2 ri 


3.907 (2) 


3.85 (19) 


3.548 (2) 


1.629 (2) 


Symmetry code: (vi) —x + 1, — y + 1, 


—z. 
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Data collection: CrysAlis CCD (Oxford Diffraction, 2008); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2008); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHEEXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); 
software used to prepare material for publication: SHELXL97 and 
PLATON (Spek, 2009). 
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9-(3-Fluorophenoxycarbonyl)-10-methylacridinium trifluoromethanesulfonate 
monohydrate 

Damian Trzybinski, Agnieszka Ozog, Karol Krzyminski and Jerzy Biazejowski 
Comment 

9-Phenoxycarbonyl- 1 0-methylacridinium cations react with oxidants (e.g. H2O2) in alkaline media, as a result of which 
electronically excited 10-methyl-9-acridinone molecules are generated (Krzymihski et ah, 2011). This phenomenon forms 
the basis for the use of these entities as chemiluminogenic indicators or fragments of chemiluminescent labels (Roda et 
ah, 2003; King et ah, 2007; Krzymihski et ah, 201 1). It has been noted that the conversion efficiency of the above- 
mentioned cations to 10-methyl-9-acridinone molecules, and consequently the chemiluminescence quantum yield, crucial 
in analytical applications, depends on the structure of the phenoxycarbonyl fragment (Krzymihski et ah, 201 1). For these 
reasons we have been synthesizing 9-phenoxycarbonyl-l 0-methylacridinium trifluoromethanesulfonates variously 
substituted in the phenyl fragment in order to select derivatives optimal for analytical applications. Here we present the 
structure of one of the compounds of this series. 

In the cation of the title compound (Fig. 1), the bond lengths and angles characterizing the geometry of the acridinium 
and phenyl moieties are typical of 9-phenoxycarbonyl- 1 0-methylacridinium derivatives (Trzybihski et ah, 2010). With 
respective average deviations from planarity of 0.0397 (3) A and 0.0066 (3) A, the acridine and benzene ring systems are 
oriented at a dihedral angle of 15.1 (1)° [in 9-(4-fluorophenoxycarbonyl)- 1 0-methylacridinium trifluoromethanesulfonate 
this angle is equal to 74.1 (1)° (Trzybihski et ah, 2010)]. The carboxyl group is twisted at an angle of 84.5 (1)° relative to 
the acridine skeleton [in 9-(4-fluorophenoxycarbonyl)-l 0-methylacridinium trifluoromethanesulfonate this angle is 
4.4 (1)° (Trzybihski et ah, 2010)]. The mean planes of the adjacent acridine moieties are parallel [remain at an angle of 
0.0(1)°)] in the lattice. 

In the crystal structure, the inversely oriented cations form dimers through tc—k contacts involving all three rings of the 
acridine aromatic system (Table 3, Fig. 2). These dimers are linked by C — H— O (Table 1, Fig. 2) and C — F-n (Table 2, 
Fig. 2) interactions to adjacent anions and by C — K-tt (Table 1, Fig. 2) and C — F—n (Table 2, Fig. 2) interactions to 
neighbouring cations. Each cation is involved in two C — H— O interactions with a water molecule, which in turn is 
engaged in O — H— O hydrogen bonds involving O atoms of two adjacent anions (Table 1, Figs. 1 and 2). The O — H--0 
(Aakeroy et ah, 1992) and C — H---0 (Novoa et ah, 2006) interactions are of the hydrogen bond type. The C — H-x 
interactions should be of an attractive nature (Takahashi et ah, 2001), like the C — F--7T (Dorn et ah, 2005) and the 71-71 
(Hunter et ah, 2001) interactions. The crystal structure is stabilized by a network of these short-range specific interactions 
and by long-range electrostatic interactions between ions. 

Experimental 

3-Fluorophenylacridine-9-carboxylate was obtained by esterification of 9-(chlorocarbonyl)acridine (synthesized in the 
reaction of acridine-9-carboxylic acid with a tenfold excess of thionyl chloride) with 3-fluorophenol in anhydrous di- 
chloromethane in the presence of N,N-diethylethanamine and a catalytic amount of N,N-dimethyl-4-pyridinamine (room 
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temperature, 15 h) (Sato, 1996). The product was purified chromatographically (Si0 2 , cyclohexane/ethyl acetate, 1/1 v/v) 
and subsequently quaternarized with a fivefold molar excess of methyl trifluoromethanesulfonate dissolved in anhydrous 
dichloromethane. The crude 3-(fluorophenoxycarbonyl)-10-methylacridinium trifluoromethanesulfonate was dissolved in 
a small amount of ethanol, filtered and precipitated with a 20 v/v excess of diethyl ether (Trzybinski et ah, 2010). Light- 
yellow crystals suitable for X-ray investigations were grown from methanol/water solution (1/1 v/v) (m.p. 497^498 K). 

Refinement 

The H atoms of the water molecule were located on a Fourier difference map, restrained by DFIX command 0.85 for O — 
H distances and by DFIX 1.39 for H— H distance, and refined as riding with [/i SO (H) = 1.5(7 eq (0). Other H atoms were 
positioned geometrically, with C — H = 0.93 A and 0.96 A for the aromatic and methyl H atoms, respectively, and 
constrained to ride on their parent atoms with t/ iso (H) = xU eq (C), where x = 1.2 for the aromatic H atoms and x = 1.5 for 
the methyl H atoms. 

Computing details 

Data collection: CrysAlis CCD (Oxford Diffraction, 2008); cell refinement: CtysAlis RED (Oxford Diffraction, 2008); 
data reduction: CrysAlis RED (Oxford Diffraction, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); 
software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009). 
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Figure 1 

The molecular structure of the title compound showing the atom labeling scheme. Displacement ellipsoids are drawn at 
the 25% probability level and H atoms are shown as small spheres of arbitrary radius. Cgl, Cgl, Cg3 and Cg4 denote the 
ring centroids. The O — H— O and C — H— O hydrogen bonds are represented by dashed lines. 
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Figure 2 

The arrangement of the ions and H 2 0 molecules in the crystal structure, viewed along 6-direction. The O — H— O and C — 
H—O interactions are represented by dashed lines, the C — H---7T, C — F—x and n — n contacts by dotted lines. H atoms not 
involved in interactions have been omitted. [Symmetry codes: (i) -x,-y+ 1 , -z + 1 ; (ii) x + \,y,z; (iii) x + \,y,z- 1 ; (iv) x 
- \,y, z; (v) -x + 1, -y + 2, -z + 1; (vi) -x +l,-y+ 1, -z.] 

9-(3-Fluorophenoxycarbonyl)-1 0-methylacridinium trifluoromethanesulfonate monohydrate 



Crystal data 

C 2 iH 15 FN02 + CF 3 0 3 S -H 2 0 

M r = 499.44 

Triclinic, PI 

Hall symbol: -P 1 

a = 9.5144 (10) A 

b = 11.5654(11) A 

c= 11.9680 (12) A 

a = 109.975 (9)° 

yS = 97.838 (8)° 

7= 113.197 (9)° 

V= 1080.3 (2) A 3 

Data collection 

Oxford Gemini R Ultra Ruby CCD 

diffractometer 
Radiation source: Enhanced (Mo) X-ray Source 



Z=2 

P(000) = 512 

D x = 1.535 Mgm" 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2551 reflections 

(9 = 3.1-29.0° 

H = 0.23 mnr 1 

T=295 K 

Prism, light yellow 

0.40 x 0.15 x 0.10 mm 



Graphite monochromator 

Detector resolution: 10.4002 pixels mm" 1 

co scans 
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9148 measured reflections 
3769 independent reflections 
1647 reflections with/> 2o(I) 
R mt = 0.050 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F 2 >2a(F 2 )] =0.051 

wR(F 2 ) = 0.129 

5=0.81 

3769 reflections 

314 parameters 

3 restraints 

Primary atom site location: structure-invariant 
direct methods 



^max 25.1 , 0 m i n 3.1 
/* = -ll->ll 

£ = -13—13 
/ = -13— 14 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F 2 ) + (0.0706P) 2 ] 

where P = {F 2 + 2F 2 )I?> 
(A/trU, = 0.003 
Ap max = 0.27 e A" 3 
Apmm = -0.28 e A~ 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U- *IU 

^iso ' w eq 


CI 


0.6064 (4) 


0.6768 (4) 


0.3644 (3) 


0.0694 (10) 


HI 


0.5226 


0.6930 


0.3842 


0.083* 


OIW 


0.2866 (5) 


0.6414 (4) 


0.4672 (4) 


0.1503 (14) 


H1W 


0.229 (7) 


0.553 (3) 


0.420 (5) 


0.225* 


H2W 


0.258 (8) 


0.655 (6) 


0.535 (4) 


0.225* 


C2 


0.6940 (5) 


0.6521 (4) 


0.4419(3) 


0.0774(11) 


H2 


0.6694 


0.6494 


0.5139 


0.093* 


C3 


0.8221 (5) 


0.6303 (4) 


0.4147 (4) 


0.0780(11) 


H3 


0.8836 


0.6155 


0.4703 


0.094* 


C4 


0.8587 (4) 


0.6302 (4) 


0.3100 (3) 


0.0669 (9) 


H4 


0.9441 


0.6147 


0.2938 


0.080* 


C5 


0.7416 (4) 


0.6647 (3) 


-0.0808 (3) 


0.0610 (9) 


H5 


0.8279 


0.6514 


-0.0982 


0.073* 


C6 


0.6469 (5) 


0.6792 (4) 


-0.1633 (3) 


0.0701 (10) 


H6 


0.6688 


0.6748 


-0.2376 


0.084* 


C7 


0.5172 (4) 


0.7005 (4) 


-0.1417(3) 


0.0712(10) 


H7 


0.4535 


0.7095 


-0.2011 


0.085* 


C8 


0.4848 (4) 


0.7081 (3) 


-0.0346 (3) 


0.0619 (9) 


H8 


0.3984 


0.7228 


-0.0200 


0.074* 


C9 


0.5504 (4) 


0.7021 (3) 


0.1689 (3) 


0.0519(8) 


N10 


0.8010(3) 


0.6524 (3) 


0.1173(2) 


0.0524 (7) 


Cll 


0.6393 (4) 


0.6788 (3) 


0.2530 (3) 


0.0539 (8) 


C12 


0.7684 (4) 


0.6534 (3) 


0.2251 (3) 


0.0521 (8) 


C13 


0.5797 (3) 


0.6941 (3) 


0.0564 (3) 


0.0502 (8) 


C14 


0.7103 (4) 


0.6698 (3) 


0.0315(3) 


0.0501 (8) 
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pi f 


A A 1 CO /C\ 

0.4158 (5) 




A TJ 1 /T S A \ 

0.7316 (4) 


A 1 f\70 /I \ 

0.1978 (3) 


A A^AA /A\ 

0.0609 (9) 




U16 


a a T5 a /'j \ 
0.4/30 (3) 




0.86 /8 (Z) 


0.Z685 (Z) 


A ATA'} fH\ 
0.0/03 (/) 




(Jl / 


O.Z /8z (3) 




0.6459 (3) 


A 1 COC /1\ 

0.1585 (3) 


A AO^I /0\ 

0.08 11 (8) 






0.3576 (4) 




A A 1 ^ A /") \ 

0.9124 (3) 


0.2952 (3) 


r\ a/ 1 i / A\ 

0.0613 (9) 




fin 

C19 


A 1 CiA C / A\ 

0.3045 (4) 




A AA£A iA \ 
0.9060 (4) 


0.3932 (3) 


0.06 11 (9) 




TT1 A 

H19 


A ") 1 O A 

0.3389 




0.8693 


0.4426 


A A O 1 sfc 

0.081* 




CzO 


0.19/5 (4) 




A ClZ£A / A\ 

0.9564 (4) 


0.4164 (4) 


A (\H A A /1 A\ 
0.0/49 (10) 




C21 


0.1428 (5) 




1 A A OA / A \ 

1.0080 (4) 


A A A O f A \ 

0.3448 (4) 


A AO/11 /I 1\ 

0.0842 (12) 




TJI 1 

rizl 


A Az'Q'7 

O.Ooo / 




1.03V5 


0.30Z4 


0. 101 * 




Czz 


A 1 AO 1 /C\ 

0.1981 (5) 




1 A 1 1 A (A \ 

1.U1 JO (4) 


A ^ A£Q i A \ 

0.Z468 (4) 


A AA 1 C / 1 1 \ 

0.0915 (13) 




T 11 1 

H22 


A 1 / I 1 

0.1613 




1 A A TO 

1.0478 


A 1 A/"/" 

0.1966 


A 1 1 Ask 

0.110* 




C23 


A 1AOA /C\ 

0.3089 (5) 




A A/'/'/l f A\ 

0.9664 (4) 


a n 1 1 

0.2211 (4) 


A A O 1 Z' / 1 1 \ 

0.0816 (11) 




t n i 
Hz J 


0.3492 




A AT 1 £. 

0.9716 


A 1 f 

0.1554 


A AAOsk 

0.098* 




rz4 


0.1452 (3) 




A AC /I 1 

0.9541 (3) 


A Z\ A A 

0.5144 (Z) 


All /C\\ 

0.1166 (9) 




Pic 
L25 


0.9405 (4) 




A 1 n / A\ 

0.6317 (4) 


A A A A "> /"I \ 

0.0943 (3) 


A A^AC / 1 A\ 

0.0695 (10) 




H25A 


0.9560 




A £LA 1 1 

0.6413 


A A 1 AT 
0.019/ 


A 1 A A * 
0. 104* 




rlz3r> 


0.9204 




A CA A 1 

0.5401 


A AO/1 1 

0.0843 


A 1 f\A >fc 

0. 104^ 




H25C 


1.0355 




A "7AAC 

0. /005 


A 1 CA O 

0.1642 


A 1 f\A * 

0. 104* 




S26 


0.08915 (12) 


A "7AOAC /1A\ 

0.70895 (10) 


A A /A\ 

0.76540 (9) 


A A/TAA /">\ 

0.0699 (3) 




U2 / 


0.1099 (3) 




0.6 /33 (3) 


0.S669 (2) 


A AAA1 ZO\ 

0.0903 (o) 




VJZo 


0.1777 (3) 




U.DOZU J 


u.uozo ^ 


U. 1 UjO ^7 ^ 




029 


-0.0729 (3) 




0.6712 (3) 


0.7054 (2) 


0.0931 (8) 




C30 


0.1857 (6) 




0.8973 (5) 


0.8431 (4) 


0.0860 (12) 




F31 


0.1788 (4) 




0.9507 (3) 


0.7638 (3) 


0.1385 (10) 




F32 


0.3375 (3) 




0.9479 (3) 


0.9058 (3) 


0.1292 (9) 




F33 


0.1148 (4) 




0.9392 (3) 


0.9240 (3) 


0.1307 (10) 




Atomic displacement parameters (A 2 ) 




U n 


V 22 


U 33 


JJV2 




U 23 


CI 


0.066 (3) 


0.071 (3) 


0.065 (2) 


0.030 (2) 


0.023 (2) 


0.025 (2) 


01W 


0.182 (4) 


0.113 (3) 


0.147 (3) 


0.046 (3) 


0.105 (3) 


0.056 (3) 


C2 


0.093 (3) 


0.077 (3) 


0.058 (2) 


0.037 (3) 


0.021 (2) 


0.029 (2) 


C3 


0.084 (3) 


0.074 (3) 


0.070 (3) 


0.039 (2) 


0.009 (2) 


0.030 (2) 


C4 


0.062 (2) 


0.070 (3) 


0.068 (2) 


0.034 (2) 


0.015 (2) 


0.028 (2) 


C5 


0.056 (2) 


0.059 (2) 


0.063 (2) 


0.023 (2) 


0.021 (2) 


0.0251 (19) 


C6 


0.075 (3) 


0.069 (3) 


0.066 (2) 


0.029 (2) 


0.024 (2) 


0.034 (2) 


C7 


0.069 (3) 


0.073 (3) 


0.074 (3) 


0.033 (2) 


0.013 (2) 


0.039 (2) 


C8 


0.054 (2) 


0.063 (2) 


0.073 (2) 


0.030 (2) 


0.018(2) 


0.031 (2) 


C9 


0.0383 (19) 


0.041 (2) 


0.063 (2) 


0.0149(17) 


0.0100(18) 


0.0155 (17) 


N10 


0.0393 (16) 


0.0494 (17) 0.0600 (17) 


0.0198(14) 


0.0128 (14) 


0.0170(14) 


Cll 


0.049 (2) 


0.047 (2) 


0.055 (2) 


0.0186(18) 


0.0146(18) 


0.0156(17) 


C12 


0.046 (2) 


0.047 (2) 


0.053 (2) 


0.0194(18) 


0.0093 (17) 


0.0160(17) 


C13 


0.0399 (19) 


0.046 (2) 


0.058 (2) 


0.0177(17) 


0.0096 (17) 


0.0199(17) 


C14 


0.0427 (19) 


0.043 (2) 


0.057 (2) 


0.0176(17) 


0.0115 (17) 


0.0187(17) 


C15 


0.052 (2) 


0.062 (3) 


0.069 (2) 


0.029 (2) 


0.019 (2) 


0.026 (2) 


016 


0.0491 (15) 


0.0527 (17) 0.0950 (18) 


0.0241 (14) 


0.0246 (14) 


0.0159(14) 


017 


0.0458 (17) 


0.0675 (18) 0.120(2) 


0.0229 (16) 


0.0242 (16) 


0.0149(16) 


C18 


0.047 (2) 


0.050 (2) 


0.075 (2) 


0.0228 (19) 


0.019 (2) 


0.0160(19) 


C19 


0.053 (2) 


0.062 (2) 


0.070 (2) 


0.023 (2) 


0.017 (2) 


0.017(2) 
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CzU 


A f\£.1 /OA 

0.063 {2) 


A AO"0 /'lA 
0.0/5 (3 ) 


A f\£H /'JA 

O.Oo / yj) 


A AOO /OA 

o.ozy (z) 


A AOO /OA 

o.ozy (2) 


A A1 C /OA 
0.013 (2) 


Czl 


(J. O/O (J) 


0.0/ D (3) 


A 1 A1 /1A 

0.101 (3) 


A CiAH /I A 

0.04/ (3) 


A A1 A /I A 

0.030 (3) 


A AO /I /I A 

0.0Z4 (3 J 


Czz 


A AOO f1\ 


A AA1 /^A 

o.oy 1 (3 ) 


A (if //1A 

0.1 1 J (4 J 


A AC/1 /1A 

0.034 (3 ) 


A A/1 O /"2\ 

0.04z (3 J 


A A/IO S1\ 

0.04y (3 J 


Cz3 


A AO/1 /"2A 
(J. 054 (3) 


A AO"0 /"2A 
0.0 /y (3) 


A AGO f1\ 

o.oyy (3j 


A A/1 1 /^A 

0.043 (3) 


A AC A (1\ 

0.030 (3 ) 


A A/1 A f1\ 

0.044 (3) 


rz4 


0.103 / (ly) 


A 1 A O /OA 

0.145 (2) 


a no^ 1 /1 OA 
O.Oyol (15J 


0.0634 (lo) 


A ACAA /1 £A 

0.0360 (lo) 


A A/1 AA / 1 /;A 

0.0400 (lo) 


Czj 


A A CI /OA 

0.033 (z) 


A AO A /I A 

0.054 (3) 


A (\HH /OA 

0.0/ / (z) 


A A/1 O /OA 

0.04z (z) 


A AOI /OA 

0.0Z3 (ZJ 


A AOA /oa 

O.Ozy (2) 


OZO 


A A*7 1 T /*7A 
0.0/1 1(1) 


A (\HH A S r 7\ 
0.0/ /4 (/) 


A A/^/1 *7 //^A 

0.064 / (0) 


A A1*7£ //^A 

0.03 lb (0) 


A AO C C /£A 

0.0Z33 (0) 


A A1 1 O /CA 

0.03 lz (3) 


Uz / 


A 1 A/l /OA 

0.104 (2) 


A 1 1 1 /OA 
0.111 (z) 


A AOO 1 /1 OA 

o.ooyi (,iyj 


A A£ 1 "2 /I OA 

0.0013 (iyj 


A A1 OC /1 H\ 

0.0353 (1 1) 


A A/;/l ^ /1 OA 

0.0646 (Ao) 






0 117 (1\ 


0 DQQ (T\ 

U.U77 ^Z, ^ 




0 067 f?^. 


0 0466 H 8^. 


029 


0.0619(18) 


0.116(2) 


0.0755 (18) 


0.0298 (17) 


0.0063 (14) 


0.0341 (17) 


C30 


0.084 (3) 


0.096 (3) 


0.093 (3) 


0.050 (3) 


0.028 (3) 


0.048 (3) 


F31 


0.149 (3) 


0.122 (2) 


0.169 (3) 


0.059 (2) 


0.039 (2) 


0.101 (2) 


F32 


0.0778 (19) 


0.102 (2) 


0.152 (2) 


0.0157(16) 


-0.0044 (17) 


0.0420(18) 


F33 


0.152 (3) 


0.104 (2) 


0.129 (2) 


0.077 (2) 


0.047 (2) 


0.0220 (17) 



Geometric parameters (A, ") 



CI— C2 


1.340 (4) 


Cll— C12 


1.427 (4) 


CI— Cll 


1.416(4) 


C13— C14 


1.425 (4) 


CI— HI 


0.9300 


C15— 017 


1.187(4) 


OIW— H1W 


0.86 (2) 


C15— 016 


1.335 (4) 


OIW — H2W 


0.874 (19) 


016 — C18 


1.415 (3) 


C2— C3 


1.396 (5) 


C18— C19 


1.352 (4) 


C2— H2 


0.9300 


CI 8— C23 


1.373 (5) 


C3— C4 


1.345 (4) 


CI 9— C20 


1.375 (4) 


C3— H3 


0.9300 


C19— H19 


0.9300 


C4— C12 


1.404 (4) 


C20— F24 


1.339 (4) 


C4— H4 


0.9300 


C20— C21 


1.354 (5) 


C5— C6 


1.343 (4) 


C21— C22 


1.359 (5) 


C5— C14 


1.404 (4) 


C21— H21 


0.9300 


C5— H5 


0.9300 


C22— C23 


1.385 (5) 


C6— C7 


1.390 (4) 


C22— H22 


0.9300 


C6— H6 


0.9300 


C23— H23 


0.9300 


C7— C8 


1.342 (4) 


C25— H25A 


0.9600 


C7— H7 


0.9300 


C25— H25B 


0.9600 


C8— C13 


1.412(4) 


C25— H25C 


0.9600 


C8— H8 


0.9300 


S26— 028 


1.415 (2) 


C9— CI 3 


1.391 (4) 


S26— 027 


1.423 (2) 


C9— Cll 


1.391 (4) 


S26— 029 


1.427 (2) 


C9— C15 


1.504 (4) 


S26— C30 


1.806 (5) 


N10— C12 


1.365 (4) 


C30— F31 


1.304 (4) 


N10— C14 


1.369 (4) 


C30— F32 


1.315 (4) 


N10— C25 


1.484 (3) 


C30— F33 


1.320 (4) 


C2— CI— Cll 


121.1 (3) 


C5— CI 4— C13 


118.5 (3) 


C2— CI— HI 


119.4 


017— C15— 016 


125.6(3) 


Cll— CI— HI 


119.4 


017— CI 5— C9 


124.2 (3) 


H1W— OIW— H2W 


105 (3) 


016— CI 5— C9 


110.2 (3) 


CI— C2— C3 


120.1 (3) 


C15— 016— C18 


116.3 (3) 


CI— C2— H2 


120.0 


CI 9— CI 8— C23 


122.6 (3) 
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C3 — Cz — Hz 


1 OA A 

120.0 


pi a P 1 O p. 1 r 

C 1 9 — C 1 8 — (J 1 6 


1 OA 1 /"> \ 

lzO.l (3) 


C4 — 03 — C2 


121.6 (3) 


p i ^> p i o / ~v 1 

C23 — CI 8 — 016 


1 1 n a \ 

117.2 (3) 


p i p-> Til 

C4 — C3 — H3 


11A i 

119. z 


p 1 O P1A p-) A 

C 1 8 — C 1 9 — CzO 


116.8 (3) 


Cz — C3 — H3 


11A 1 

119. z 


p 1 O P1A TT1 A 

C18 — C19 — HI 9 


121.6 


p ~> p a p I 

C3 — C4 — Liz 


120.3 (3) 


p -> (\ pi a TT1A 

CzO — C19 — H19 


121.6 


C3 — C4 — H4 


119.8 


F24 — C20 — C2 1 


110 O /") \ 

118.8 (3) 


P 1 -» P ,1 TTyl 

C12 — C4 — H4 


1 1 A O 

119.8 


F24 — C20 — C 1 9 


110 ^ / /I \ 

118.2 (4) 


p / f~A r p i ^ 

Co — C5 — C14 


1 1 A A /O \ 

119.9 (3) 


p <-\ i P^ A Z" 1 1 A 

C21 — C20 — C19 


123.0 (4) 


p s p c TTC 

Co — C5 — H5 


1 A A 

120.0 


P^a p --> i p -N -N 

CzO — Cz 1 — Czz 


110 0 /") \ 

118.8 (3) 


f • 1 A p r TTf 

C14 — C5 — H5 


120.0 


P1A P^> 1 f T1 1 

C20 — C2 1 — H2 1 


120.6 


C5 — C6 — C7 


1 OO A /1\ 

122.4 (3) 


P ^) ^) PI 1 TTA 1 

C22 — C2 1 — H2 1 


1 ^ A Z' 

120.6 


C5 — C6 — H6 


118.8 


pi i P^^> P^O 

C2 1 — C22 — C23 


1 ^ A yl / A \ 

120.4 (4) 


C7 — Co — Ho 


1 1 O O 

118.8 


Cz 1 — Czz — Hzz 


1 1 A O 

119.8 


/-in /-in P/"~ 

C8 — C7 — Co 


1 1 A /I f>\ 

119.4 (3) 


C23 — C22 — H22 


1 1 A O 

119.8 


o /-in in 

C8 — C7 — H7 


120.3 


f ^ 1 Q PT) P^^ 

C 1 8 — C23 — C22 


118.2 (4) 


Co — C7 — H7 


120.3 


C 1 8 — C23 — H23 


120.9 


p o 

C7 — C8 — C13 


121.2 (3) 


Czz — C23 — Hz3 


1 OA A 

120.9 


/-in rin T TO 

C7 — C8 — H8 


1 1 A d 

119.4 


N 1 0 — C25 — H25 A 


1 A A C 

109.5 


/-(i •-> p o TTO 

C13 — C8 — H8 


119.4 


\ti a p i c TT1C I~"> 

N10 — C25 — H25B 


109.5 


pi 'i PA pi i 

C13 — C9 — Cll 


121.5 (3) 


Hz5A — Cz5 — Hz5B 


1 AA C 

109.5 


cij — cy — ci5 


119.1 (3) 


JN 10 — Cz5 — Hz5C 


1 AO C 

109.5 


cii — cy — ci5 


119.4 (3) 


Hz 5 A — Cz 5 — Hz 5 C 


109.5 


P 1 ^ >TI A P 1 

C12 — Nil) — C14 


1 O O C /O \ 

122.5 (2) 


TTif r-) p^ C Trie p 

H25B — C25 — H25C 


109.5 


C 1 z — JN 1 0 — C25 


inn p>\ 

117.7 (2) 


p,TO CT^ A1 n 

028 — S26 — 027 


11C T) / 1 C\ 

115.73 (15) 


p i /I XT1 A 

CI 4 — JN 10 — CzD 


1 in o /T\ 

119.5 (3) 


mo pn/- r~\^>n 
U25 — s20 — U29 


11/1 /1 ^N 

114.00 (1 /) 


p r\ /~i i i p i 

C9 — Cll — CI 


123.2 (3) 


P-n 0^/" /^^a 

027 — S26 — 029 


11C A 1 /l/'X 

115.01 (16) 


C9 — Cll — C12 


118.6 (3) 


pilO O ^ /" /""'OA 

028 — S26 — C30 


1 A^ A 1 / 1 A\ 

102.91 (19) 


p 1 pi 1 P 1 O 

CI — Cll — Clz 


118.2 (3) 


027 — a26 — C30 


1 AO C C / 1 A\ 

102.55 (19) 


xt 1 a rn p /i 
JN 1 0 — C 1 z — C4 


121.9 (3) 


Ann pn/- pnn 

U29 — aZo — C30 


1 AT n/: /1 o\ 

103.36 (lo) 


\T1 A P 1 P 1 1 

N10 — C12 — Cll 


119.4 (3) 


F31 — C30 — F32 


1 AA A / A \ 

109.0 (4) 


C4— CI 2— Cll 


118.7(3) 


F31— C30— F33 


107.7 (3) 


C9— CI 3— C8 


122.8 (3) 


F32— C30— F33 


107.5 (4) 


pn pn p i /i 

Cy — C13 — C14 


llo.O (3) 


r31 — C30 — Szo 


111 O /-n\ 
111.8 (3) 


P Q P 1 ") P 1 ,1 

C8 — C13 — C14 


118.6 (3) 


F32 — C30 — S26 


110.4 (3) 


\T1 A p 1 A p C 

N10 — C14 — C5 


122.2 (3) 


F33 — C30 — S26 


1 1 A ") \ 

110.3 (3) 


XT 1 A p 1 /| p 1 -) 

N10 — C14 — C13 


119.3 (3) 






pi i pi p p o 
Cll — C 1 — Cz — C3 


1.2 (6) 


p /■ PC p 1 /I PIT 

Co — C5 — C 14 — C 1 3 


-1.7 (5) 


P 1 PO P O p A 

C 1 — Cz — C3 — C4 


-1.6(6) 


/-in pn p 1 /i \ti a 

C9 — C 1 3 — C 1 4 — N 1 0 


1.2 (4) 


p ~) p o p /] p i'-t 

Cz — C3 — C4 — Clz 


A C 

0.5 (6) 


C8 — C13 — C14 — N 10 


1 no /i /ox 

-178.4 (3) 


P 1 /I PC P /_ P "7 

C14 — C5 — Co — C7 


A ZT /f \ 

0.6 (5) 


p (\ p 1 -> P1/1 p C 

C9 — C13 — C14 — C5 


1 no / pt \ 

-178.6 (3) 


p c p /" PT p O 

C5 — Co — C7 — C8 


A A S C\ 

0.4 (5) 


p 0 pn p 1 /i pc 

C8 — C13 — C14 — C5 


1 O /A \ 

1.8 (4) 


Co — C7 — C8 — C 1 3 


A 1 /C\ 

-0.3 (5) 


C13 — C9 — CI 5 — 017 


81.3 (5) 


i~~ i -i /~"n n i a i 
C 1 3 — C9 — C 1 1 — C 1 


— 1 / J. / (3) 


n 1 n c An 

c 1 1 — cy — c 1 5 — u 1 / 


— yo.5 (4) 


CI 5— C9— Cll— CI 


2.1 (5) 


C13— C9— CI 5— 016 


-95.9 (3) 


CI 3— C9— Cll— C12 


3.3 (5) 


Cll— C9— CI 5— 016 


86.3 (4) 


CI 5— C9— Cll— C12 


-178.9(3) 


017— C15— 016— C18 


-1.8 (5) 


C2— CI— Cll— C9 


179.1 (3) 


C9— CI 5— 016— CI 8 


175.4 (3) 


C2— CI— Cll— C12 


0.1 (5) 


C15— 016— C18— C19 


85.5 (4) 
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C 1 4 — N 1 0 — C 1 2 — C4 


1 TT C ("i \ 

ill. .5 (3) 


pi c p. -is: pio f ' ~) "> 

C 1 5 — (J 1 6 — C 1 o — Cz3 


AT 1 SA\ 

-97.1 (4) 


C25 — N 1 0 — C 1 2 — C4 


-2.5 (4) 


p i ^> p i o P 1 pi PO A 

C23 — C 1 8 — C 1 9 — C20 


pi 1 /C\ 

0.1 (5) 


C14 — NIO — C12 — Cll 


O C { A \ 

-2.5 (4) 


pi /- pio piA pin 

0 1 6 — C 1 o — C 1 9 — CzO 


1 TT A /T \ 

177.4 (3) 


C25 — NIO — C12 — Lll 


1 TT /I /0\ 

177.4 (3) 


pio P1A PIA T?0 /I 

C 1 8 — C 1 9 — CzO — r Z4 


1 TO T 

-178.7 (3) 


C3 — C4 — C 1 2 — N 1 0 


1 T A O \ 

-179.2 (3) 


pio pi A p^A pn 

C 1 8 — C 1 9 — CzO — Cz 1 


1.3 (6) 


C3 — C4 — C 1 2 — C 1 1 


O.o (5) 


/I PIA PT 1 poi 

rz4 — CzO — Czl — Czz 


1 TO T /"5 \ 

178.7 (3) 


/~>a n i pn \ti a 

C9 — Cll — C12 — NIO 


A 1 / A\ 

-0.1 (4) 


pi A PIA pn poo 

C 1 9 — CzO — Cz 1 — Czz 


-1.3 (6) 


p 1 pi i pn TvT 1 A 

C 1 — C 1 1 — C 1 z — N 1 0 


1 TO A \ 

178.9 (3) 


PIA p -> 1 pn po O 

CzO — Cz 1 — Czz — Cz3 


A O /Zl"\ 

-0.2 (6) 


/"'A pi 1 pn /"M 

C 9 — C 1 1 — C 1 z — C4 


179.8 (3) 


pi A pio /'■"">") pn 

C 1 9 — C 1 o — Czi — Czz 


-1.5 (6) 


C 1 — C 1 1 — C 1 z — C4 


1 1 //I \ 

-1.1 (4) 


p, i/- PIO PT) poo 

U 1 6 — C 1 o — Cz3 — Czz 


1 TO A { 1 \ 

-178.9 (3) 


pi i pn rn p o 

C 1 1 — C9 — C 1 3 — Co 


1 TC T /T\ 

175.7 (3) 


po i poo pn pio 

Cz 1 — Czz — Cz3 — C 1 8 


1.6 (6) 


pi f PA p i o po 

C 1 5 — C9 — C 1 3 — C8 


o A /r\ 

-2.0 (5) 


AOO COjC PTA T7 "> 1 

OZ5 — Szo — C30 — r 3 1 


CAT (">\ 

59.7 (3) 


pi i pn pi"> p i /i 

Cll — C9 — C 1 3 — C 1 4 


-3.9 (4) 


p-> —1 COjC PTA T701 

Uz / — bzo — C3U — r 3 1 


— 1 /9.5 (3) 


PIC ppi P 1 O P1/1 

C 1 5 — C9 — C 1 3 — C 1 4 


1 TO /I / O \ 

178.4 (3) 


/■ (\ CO/" p -> pi 1~"> 1 

029 — S26 — C30 — F3 1 


-60.0 (3) 


p -7 PO p 1 / < (\ 

C7 — C8 — C13 — C9 


179.6 (3) 


/"\0 O CO/" ' i-t pi ro o 

028 — S26 — C30 — F32 


-61.8 (3) 


P7 PS PI 3 P14 


v.o yj) 


097 p^n F'?? 
vjz / — ozo — bju — r jz 


7 PU 
Jo. / ^Jj 


CI 2— NIO— CI 4— C5 


-178.2 (3) 


029— S26— C30— F32 


178.6(3) 


c^x xnn r^i/i 

UZ _> IN 1 U U 14 tJ 


1 Q (A\ 

1.9 (4) 


moo rin trii 
UZ o — o Z O — 3 U — r j j 


1 ly.j yj ) 


C12— NIO— C14— C13 


2.0 (4) 


027— S26— C30— F33 


-60.0 (3) 


C25— NIO— C14— C13 


-178.0(3) 


029— S26— C30— F33 


59.8 (3) 


C6— C5— C14— NIO 


178.5 (3) 






Hydrogen-bond geometry (A, °) 








Cg4 is the centroid of the C18-C23 ring. 








£) H—A 


D H 


H—A D—A 


D U-A 


/- \ 1 jjr TT1 TIT /"\ O A i 

Ol — HI W—029' 


0.85 (3) 


2.24 (3) 3.071 (5) 


172 (4) 


yj i yv — nz vv uzo 


\J.oy \J ) 


l.yy \J ) Z.o/J \J f 


1 1f, CX\ 


CI — HI— 01 W 


0.93 


2.51 3.365 (7) 


152 


C3— H3-029" 


0.93 


2.60 3.298 (5) 


133 


C19— H19-01JT 


0.93 


2.60 3.415 (7) 


145 


C25— H25^-027 m 


0.96 


2.53 3.424(5) 


155 


C25— H25C-Cg4 i ' 


0.96 


O /" A -t COT / A \ 

2.64 3.527 (4) 


1 C A 

154 


Symmetry codes: (i) -x, -y+ 1 , -z+ 1 ; (ii) x+l,y,z; (iii) x+\,y,z-\. 






C — F—tt interactions (A, °) 








X I 






Y J- - J 

A 1 J 


C20 F24 


Cg2* 


3.743 (3) 4.139(5) 


97.6 (2) 


C20 F24 


CgV 


3.854(4) 4.188 (5) 


94.9 (3) 


C30 F31 


CgV 


3.665 (4) 4.519 (6) 


123.6 (3) 


C30 F31 


CgV 


3.910(4) 4.049(6) 


86.7 (3) 


C30 F33 


CgV 


3.654(4) 4.049(6) 


97.7 (3) 


Symmetry codes: (iv)x- l,y, z; (v) -x + 1, -y + 2, -z + 1. Cgl, Cg2 and Cg3 are the centroids of the C9/N10/C11-C14, C1-C4/C11/C12 and C5- 


C8/C13/C14 rings, respectively. 








n-Tt interactions (A, °) 








I J 


Cgl-CgJ 


Dihedral angle Cglp erp 


Cg/offset 


1 1™ 


3.990 (2) 


0 3.591 (2) 


1.739 (2) 
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1 3 vi 3.645 (2) 2.08 (17) 3.557 (2) 0.796 (2) 

2 3 vi 3.907 (2) 3.85 (19) 3.431 (2) 1.863 (2) 

3 1™ 3.645 (2) 2.08 (17) 3.546 (2) 0.844 (2) 
3 2" 3.907 (2) 3.85 (19) 3.548 (2) 1.629 (2) 

Symmetry codes: (vi) -x+\,-y+l, -z. Notes: Cgl, Cgl and Cg3 are the centroids of the C9/N10/C1 1-C14, C1-C4/C11/C12 and C5-C8/C13/C14 rings, 
respectively. Cgl— CgJ is the distance between ring centroids. The dihedral angle is that between the planes of the rings / and J. Cgh^ is the perpendicular 
distance of Cgl from ring /. Cg/oirsci is the distance between Cgl and the perpendicular projection of CgJ on ring /. 
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